Abstract. In the first paper of this series (Daniel Alpay, Tomas Azizov, Aad Dijksma, and Heinz Langer: The Schur algorithm for generalized Schur functions I: coisometric realizations, Operator Theory: Advances and Applications 129 (2001), pp. 1-36) it was shown that for a generalized Schur function sðzÞ, which is the characteristic function of a coisometric colligation V with state space being a Pontryagin space, the Schur transformation corresponds to a finite-dimensional reduction of the state space, and a finite-dimensional perturbation and compression of its main operator. In the present paper we show that these formulas can be explained using simple relations between V and the colligation of the reciprocal sðzÞ À1 of the characteristic function sðzÞ and general factorization results for characteristic functions.
Introduction
By S 0 we denote the class of all Schur functions: these are the functions s defined and holomorphic on the open unit disc D and such that jsðzÞj 4 1, z 2 D. If s is not a constant of modulus 1 then the Schur transformation (see [14] Further, by A 0 we denote the set of functions which are defined and holomorphic in a neighbourhood of z ¼ 0, and we set S here k is given by the Taylor expansion of sðzÞ at z ¼ 0 as the index of the first non-vanishing coefficient k 6 ¼ 0, k 5 1, that is,
and
where the coefficients c j , j ¼ 0; 1; . . . ; c kÀ1 , are defined by the relation
finally, q ð 5 0Þ is the order of the pole at zero of the fraction on the right hand side of (1.3). In (1.2) and (1.3), respectively, the index k or 2k þ q is used because of the fact that, for example, for a rational function s the degree of the transformed function is the degree of s minus k or minus 2k þ q, respectively, whereas for the formula (1.1) the reduction of the degree in passing from s to s 1 is just one. To a function s 2 A 0 there corresponds a minimal coisometric colligation V in a space H È C such that s is the characteristic function of V, see [8] , [4] and also Section 2 below. If the coisometric colligation is
